Effect and mechanisms underlying scorpion toxin action from Androctonus australis garzonii on atrial natriuretic peptide in rat atria: an in vitro study.
Scorpion envenomation is considered public health problem in Northern African countries. The mechanisms of cardiac dysfunction following scorpion envenomation are not fully understood. This study examined the effect and mechanisms underlying scorpion toxin action from Androctonus australis garzonii on atrial natriuretic peptide (ANP) release from rat atrium using in vitro organ perifusion. Male Sprague Dawley rats were used in this study. Three experiments were conducted. In experiment 1, atrial tissues were exposed either to Krebs-bicarbonate buffer medium (control) or to scorpion toxin (10(-8) M to 10(-6) M). In experiment 2, animals were chemically sympathectomized with a single intraperitoneal injection of 6-hydroxydopamine (6-OHDOPA) at a dose of 40 microg/g 24 h before sacrifice. Vehicle-treated rats served as control. Atrial tissues were collected and perifused in the presence of 10(-6) M scorpion toxin. In experiment 3, atrial tissues were exposed to 10(-6) M scorpion toxin either in the absence or presence of 10(-6) M propranolol (a beta-adrenoceptor blocker), or 10(-6) M tetrodotoxin (a sodium channel blocker). ANP levels released in the perifusion medium were determined by radioimmunoassay. The scorpion toxin at 10(-6) M induced a significant (p<0.01) increase (106%) in ANP levels. This effect was decreased (20%) by 6-OHDOPA. Propranolol and tetrodotoxin significantly (p<0.01) inhibited 55% and 60%, respectively, the toxin-induced ANP release. The data show that the North African scorpion toxin from Androctonus australis garzonii increases the ANP release in rat atrium through stimulation of sympathetic cardiac nerves and sodium channels activation.